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DETAILED ACTION 

1 . Applicant's election of claims 7-19 and canceling claims 1-6 in the reply filed on 02/06/2007 
is acknowledged. 



Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness . 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 7-10 and 15, are rejected under 35 U.S.C. 103(a) as being unpatentable over Ito et al. 

(US 6,216,056 Bl) in view of Herring (US 6,373,262 Bl.) 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 



Re claims 7 and 15, Ito et al. discloses force/torque (FT) sensor 4 (Fig. 2), comprising 
sensor housing (body) at least one transducer (gauge) within said sensor housing operative to 
convert an applied force or torque to a transducer electrical signal electronics operative to 
convert said transducer electrical signal to a force/torque signal (output signal) suitable for 
reception by a data acquisition system 11,12 and memory (inherent to processing unit 12) for 
storing digital calibration (column 6 line 20) data associated with said sensor. Re claim 15, Oti 
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disclosed data acquisition system 11,12 attached to a conductor and operative to receive 
force/torque signal and calibration data as analog inputs (column 6 lines 9-21). 

While Ito et al. disclosed FT sensor 4 transmits analog (column 6 line 10) signal by 
conductor to amplifier 1 1 (as seen in Fig. 2) it did not expressly disclose that the signal is 
transmitted on a multi-conductor cable. 

Herring disclosed multi-conductor cable 107 (twisted pair/dual conductor) for 
transmitting analog and digital signal (column 1 lines 45-49)(Fig. 1). 

At the time the invention was made it would have been obvious for one of ordinary skill 
in the art to modify Ito et al. by adding multi-conductor cable disclosed by Herring for 
transmitting analog and digital signal from a sensor. 

Re claim 8, Ito et al. did not expressly disclose sensor electronics 11, and memory 12 
(inherent to FT sensor signal processing) reside within sensor housing but would have been 
obvious to do so for making an integrated sensing unit [see MPEP 2144.04. V: Making Integral. 
In re Larson, 340 F.2d 965, 968, 144 USPQ 347, 349 (CCPA 1965) (A claim to a 
fluid transporting vehicle was rejected as obvious over a prior art reference which 
differed from the prior art in claiming a brake drum integral with a clamping means, 
whereas the brake disc and clamp of the prior art comprise several parts rigidly secured 
together as a single unit. The court affirmed the rejection holding, among other reasons, 
"that the use of a one piece construction instead of the structure disclosed in [the prior 
art] would be merely a matter of obvious engineering choice.") 
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At the time the invention was made it would have been obvious for one of ordinary skill 
in the art to modify Ito et al. by adding sensor electronics and memory within sensor housing as 
a matter of obvious engineering choice for making an integrated sensing unit 

Re claims 9, 10, Ito et al. disclosed FT sensor and electronics 1 1,12 (Fig. 2) operative to 
transmit force/torque signal in analog format through a cable and calibrating (column 6 line 20) 
sensor output. 

Ito et al. did not disclose transmitting digital calibration data as a digital bit stream on 
another channel of said multi-conductor cable and force/torque signal and said calibration data 
are transmitted as differential pairs. 

Herring disclosed differential signal transmission comprising digital bit stream (binary) 
data through multi-conductor cable (dual conductor transmission lines) and disclosed that 
differential signaling has the advantages that it is less prone to common mode noise (column 1 
lines 45-49)(Fig. 1). 

At the time the invention was made it would have been obvious for one of ordinary skill 
in the art to modify Ito et al. by adding differential signal transmission comprising digital bit 
stream data through multi -conductor cable disclosed by Herring to reduce common mode noise. 

4. Claims 1 1 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ito et al. 
(US 6,216,056 Bl) and Herring (US 6,373,262 Bl) in view of Grahn et al (US 4,704,909 A). 
Re claims 1 1 and 12, Oti disclosed memory (inherent to processing unit), however Oti as 
modified by Herring did not disclose FT sensor comprising a power supply in a power supply 
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housing, separate from said sensor housing, said power supply operative to supply power to said 
FT sensor. 

Grahn et al. discloses multicomponent force-torque sensor including power supply (V) 
separate from sensor housing (Fig. 3). 

At the time the invention was made it would have been obvious for one of ordinary skill 
in the art to modify Ito et al. and Herring by adding power supply disclosed by Grahn et al. to 
supply power to FT sensor electronics. 

5. Claims 13 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ito et al. 
(US 6,216,056 Bl), Herring (US 6,373,262 Bl) and Grahn et al. (US 4,704,909 A) in view of 
Schuh et al. (US 2003/0065467 Al). 

Re claims 13 and 14, Ito et al. as modified by Herring and Grahn et al. disclosed all of 
the claimed limitations as set forth above except to transmit digital calibration data as a digital bit 
stream on another channel of multi-conductor cable. 

Schuh et al. disclosed data acquisition system (30,75,40) for smart sensor 20 attached to 
multi-conductor cable (50,51,52) and data communications port 75 also attached to said multi- 
conductor cable operative to receive sensor signal 50 and calibration data 52 (characterizing 
data) (Fig. 1,2). Signals 51, 52 disclosed by Schuh (Fig. 2) are broadly interpreted as transmitting 
digital calibration data as a digital bit stream on another channel of multi-conductor cable 
(50,51,52) as required for communication between memory 70 and [xP 120. 

At the time the invention was made it would have been obvious for one of ordinary skill 
in the art to modify Ito et al., Herring and Grahn et al. by transmitting digital calibration data as 



Application/Control Number: 10/608,758 Page 6 

Art Unit: 2858 

a digital bit stream on another channel of multi-conductor cable disclosed by Schuh et al. for 
communication of calibration data stored in sensor memory to a microprocessor for accurately 
measuring and display of sensor output. 

6. Claims 16 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ito et al. 
(US 6,216,056 Bl) and Herring (US 6,373,262 Bl) in view of Schuh et al. (US 
2003/0065467 Al). 

Re claims 16 and 17, Oti as modified by Herring did not expressly disclose data 
acquisition system interprets calibration data as a digital bit stream. 

Schuh et al. disclosed data acquisition system (30,75,40) for smart sensor 20 attached to 
multi-conductor cable (50,51,52) and data communications port 75 also attached to said multi- 
conductor cable operative to receive sensor signal 50 and calibration data 52 (characterizing 
data) (Fig. 1,2). Signals 51, 52 disclosed by Schuh (Fig. 2) are broadly interpreted as transmitting 
digital calibration data as a digital bit stream on another channel of multi-conductor cable 
(50,51,52) as required for communication between memory 70 and jaP 120. 

At the time the invention was made it would have been obvious for one of ordinary skill 
in the art to modify Ito et al. and Herring by transmitting digital calibration data as a digital bit 
stream on another channel of multi-conductor cable disclosed by Schuh et al. for 
communication of calibration data stored in sensor memory to a microprocessor for accurately 
measuring and display of sensor output. 
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7. Claims 18 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ito et al. 
(US 6,216,056 Bl), Herring (US 6,373,262 Bl) and Schuh et al (US 2003/0065467 Al) in 
view of Kuwahara (US 4,833,624 A). 

Re claims 18 and 19, Ito et al. as modified by Herring and Schuh et al. disclosed all of the 
claimed limitations as set forth above except that data communications port complies with the 
EIA RS-232 standard and differential lines of multi-conductor cable carrying calibration data 
are connected to receive data and signal ground connectors of said data connection ports. 

Kuwahara disclosed RS 232 communication ports for force/torque sensor data 
communication in a robot control system. Data and signal ground connectors are inherent to 
data connection ports disclosed by Kuwahara (column 4 line 61). 

At the time the invention was made it would have been obvious for one of ordinary skill 
in the art to modify the combination system of Ito et al., Herring and Schuh et al. by adding RS- 
232 communication ports disclosed by Kuwahara for providing a standard system of 
communication with I/O controllers and by adding differential lines of multi-conductor cable 
carrying calibration data are connected to the receive data and signal ground connectors of said 
data connection ports since Herring disclosed that differential signaling is beneficial to reduce 
signal noise. 

Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Kawagoe (US 5,712,563 A) discloses torque sensor 61 comprising electronics 60 with 
power supply 15 and housing. 
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Giovinazzo (US 4,320,392 A) discloses force/torque transducer in housing 1 (Fig. 1). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dr. Anjan K. Deb whose telephone number is 571-272-2228. If 
attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Andrew H. Hirshfeld can be reached at (571) 272-2168. 
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Primary Patent Examiner 
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